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CLAIMS 



(57) [Claim(s)] 

[Claim 1] While forming the orientation film a transparent electrode and on this transparent electrode at the opposed face of the substrate of a 
pair In the liquid crystal display which intervened the spacer in the substrate of a pair, and pasted up the perimeter, and filled up the gap 
between the substrates of a pair with liquid crystal In order to control the clearance between both substrates by the part which a (b) spacer is 
formed in parts other than a picture element part part, and some spacers of the substrate of both (b) contact, Some spacers are formed along 
the edge of the transparent electrode pattern in both substrates of a pair. (Ha) the auxiliary electrode on the transparent electrode prepared 
on one [ at least ] substrate — some spacers — constituting — **** — (d), in order to control the clearance between said substrates The 
liquid crystal display with which an insulating layer is prepared on one [ at least ] auxiliary electrode, and the (e) aforementioned spacer is 
characterized by being the insulating ingredient which has photosensitivity. 

[Claim 2] The electrochromatic display drop according to claim 1 with which the black mask is formed in the part in which a spacer exists. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 

This invention relates to the liquid crystal display which considered gap control. 
[Description of the Prior Art] 

A liquid crystal display intervened the spacer in the substrate of a pair, and pasted up the perimeter, and has filled up the gap between the 
substrates of a pair with liquid crystal while it generally forms the orientation film the transparent electrode of a predetermined pattern, and on 
this transparent electrode at the opposed face of the substrate of a pair which consists of glass. 

And while carrying out spray spraying on a substrate and arranging a spacer to homogeneity on a substrate, mixing and warming this in a low- 
boiling point solvent as an approach of forming with the spacer of the gap between the substrates of a pair using the synthetic-resin pole of a 
styrene system, a glass fiber fiber, etc. as a spacer, the sealant which similarly mixed the spacer is applied to the periphery of a substrate, and 
the method of pasting up the substrate of a pair is learned well. 

However, by this approach, when the physical force, for example, pushing force etc., joins a liquid crystal display or it is exposed to the bottom 
of extreme low temperature, a spacer moves, and a substrate causes deformation, gap unevenness arises, and the visibility of a liquid crystal 
display and dependability are reduced. 

While applying to a substrate by printing etc. what mixed the spacer to the orientation agent which forms the orientation film and forming the 
orientation film as conventionally shown in JP,60-257427,A etc. since it is such, the approach to which a spacer is made to fix with the 
orientation film is proposed. 

However, since the approach of fixing a spacer with the orientation film in this way has irregularity before rubbing processing of the orientation 
film, a shadow occurs in the direction to rub and it has a possibility of causing orientation unevenness. Moreover, the synthetic-resin pole with 
which the molecular structures which form a spacer differ, and the glass fiber ingredient which is an inorganic material may have [ the 
polyimide system resin generally known as orientation film ] a very bad adhesive property, and a spacer cannot be enough fixed only by having 
mixed the spacer to the orientation agent and applying, but a spacer may exfoliate at the time of the rubbing processing performed as 
orientation processing. 

Moreover, as conventionally shown in JP,59~218425,A etc., there is an approach using the thing in which adhesives were formed to the 
perimeter of a spacer. However, since what formed adhesives in the perimeter of a spacer has little adhesion area, it may exfoliate easily 
according to external force, such as press to a liquid crystal display. 

Furthermore, although a spacer and powder adhesives are mixed and how to sprinkle and fix is also learned, polarities differ and the epoxy 
system adhesives usually used and the glass fiber as a spacer ingredient have the problem of condensing each other. 

Although the liquid crystal display of JP,62-90622,A formed the photopolymer by the photolithography on one [ at least ] substrate of two 
substrates which constitute this drop and this was used as a spacer, when it was made the liquid crystal display of a transparency mold, the 
spacer which exists in a part for a picture element part reduced image quality, and, especially in the case of the color, it became clear that this 
inclination is remarkable. 

The liquid crystal display of JP.1-164924A Although a spacer is further fixed firmly by covering a spacer with the orientation film after making 
some spacers adhere to the alkali elution prevention film formed in advance of formation of a substrate side, i.e., the orientation film of the 1st 
layer, or a transparent electrode Although migration of a spacer was not produced as a result, since a spacer may have existed also in a part 
for a picture element part, when it was especially the color liquid crystal display of a transparency mold, it became clear that the image quality 
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fell' of white NUKE etc. was brought about. 
[Objects of the Invention] 

Trie purpose of this invention is that it controls the gap of a substrate without having a bad influence on image quality while strengthening 
adhesion'of the spacer in a liquid crystal display. 
[Elements of the Invention] 

This invention relates to the liquid crystal display characterized [ one ] by forming a spacer in parts other than a picture element part part in 
the liquid crystal display which intervened the spacer in the substrate of a pair, and pasted up the perimeter, and filled up the gap between the 
substrates of a pair with liquid crystal while forming the orientation film a transparent electrode and on this transparent electrode at the 
opposed face of the substrate of a pair. 

In this invention, as illustrated to Fig. 3 , some spacers are formed along the edge of the transparent electrode pattern in both substrates of a 
pair, and it is another focus to control the gap of both substrates by the part which some spacers of both substrates contact 
In this invention, as illustrated to Fig. 4 , it is another focus that the auxiliary electrode on the transparent electrode prepared on one [ at 
least ] substrate constitutes some spacers. 

In this invention, as illustrated to Fig. 5 , it is another focus to prepare an insulating layer on one [ at least ] auxiliary electrode, and to control 
the gap between said substrates. 

Moreover, in this invention, it is another focus to form a spacer with a photopolymer. 

When carrying out this invention to a color liquid crystal display, it is desirable to form the spacer of this invention in some or all of a black 
mask. The spacer of the point which is not is a merit with big this invention ****** about effect by forming a spacer in this part at a display. 
By surrounding the perimeter of each pixel with the ingredient of protect! on-from-light nature in a color liquid crystal display, a black mask 
tends to lose the leak of the light from parts other than a pixel, and tends to raise a display property. Usually, although metals (Cr etc.) with 
light transmittance low as an ingredient of a black mask are used, there is also the approach of forming in coincidence by the ingredient of a 
filter, affiliated resin, etc. at the time of formation of a color filter. 

As a substrate in this invention, a film or a glass substrate etc. which has the transparency of PES (polyether sulfone), PET (polyethylene 
terephthalate), PC (polycarbonate), PI (polyimide), PMMA (polymethylmethacrylate), PE (polyethylene), and others can be raised. 
As a transparent electrode, ITO, In 203, In203-Sn02, ZnO(aluminum), and CdSn04 grade can be raised. 
Ag, Cu/Cr, Cu/nickel, aluminum/Cr, aluminum/nickel, etc. can be raised as an auxiliary-electrode ingredient. 

as the insulating ingredient which has the photosensitivity which can serve as a spacer — a photoresist, photosensitive epoxy system resin, 
and photosensitivity — Si02, photosensitive polyimide (photograph NISU etc.), ultraviolet curing mold acrylic resin, etc. can be used, and, in 
addition to this, the insulating material in which photolithography is possible can be used. 
[Example] 

Example 1 Figs. 1 ~ 3 are the examples of this invention. 

The sectional view which looked at Fig. 2 from [ of Fig. 1 ] arrow-head A, and Fig. 3 are sectional views seen from arrow-head B. 
In this example, using PES (polyether sulfone) as substrates 1 and 2, 2000A ITO (Indium Tin Oxide) was formed in this, and patterning was 
carried out by the photolithography. Next, as an auxiliary electrode 4, 8000A of Au(s) was formed and they carried out patterning to the edge 
of the ITO pattern 3 of the substrate 1 by the side of drawing Nakagami. In the lower substrate 2, patterning of the photosensitive Si02 was 
applied and carried out to 5.0micrometer**0.02micrometer thickness on the spin coat. 

Polyimide was applied to each substrate 1 and 2 on the spin coat at 1 0OOA thickness, and it considered as the orientation film 5 and 6. Rubbing 
of each substrate 1 and 2 was carried out to the predetermined sense, orientation processing was performed, both substrates were assembled, 
and liquid crystal was poured in. Furthermore the vertical polarizing plate was attached and the transparency mold liquid crystal display in STN 
mode was constituted. 

The part which the pattern of the auxiliary electrode 4 in drawing and a spacer 7 intersects functioned as a spacer which is auxiliary-electrode 
(8000A) + orientation film (1000Ax2=2000A) + spacer (5.0 micrometers) =6.0micrometer, and control of a 6.0micrometer**0.02micrometer gap 
was completed. A uniform display was not disturbed without damaging ITO, since migration of a spacer was not produced even if this applied 
external pressure from the top face of a liquid crystal display. 
Example 2 Fig. 4 shows the 2nd example. 

This forms auxiliary-electrode 4 ? and an insulating layer 8 also to IT03 of the substrate 2 of the lower part of an example 1. 

In this case, an auxiliary-electrode (8000A) + orientation film (1 000Ax2=2000A) + insulating-layer (4.2 micrometers) + auxiliary electrode 

(8000A) = it becomes a 6.0-micrometer spacer. 

As an ingredient which forms said insulating layer, insulating materials of arbitration, such as a photoresist, gelatin, and polyimide, can be used. 
Example 3 Fig. 5 shows the 3rd example. 

After forming the color filter in one substrate and carrying out flattening of the front face to it, using PES as a substrate, 2000A ITO was 

formed in this and the color liquid crystal display of the configuration of an example 2 was manufactured. 

[Effect] 

(1 ) A spacer can be prevented from affecting image quality. 

(2) A spacer can be uniformly formed in the perimeter of each pixel, and since a spacer does not move, uniform display quality is acquired. 

(3) Patterning of one [ at least ] spacer part can be carried out using the mask of an auxiliary electrode. 

(4) Only with the auxiliary electrode, when control of a gap is difficult, an insulating layer is prepared on it and accurate control is enabled. 

(5) The process of (1) and (2) can be made simple by using a photopolymer. 

(6) When forming a black mask in an electrochromatic display, it can prevent the spacer section influencing image quality completely. 



[Translation done.] 
* NOTICES * 

JPO and INPfT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



Fig: 1 is a perspective view showing one example of this invention, Rg. 2 is a sectional view seen from [ of Fig. 1 ] arrow-head A, Fig. 3 is a 

sectional view seen from [ of Fig. 1 ] arrow-head B, Fig. 4 is a sectional view showing another example of this invention, and Fig. 5 is a 

sectional view showing the 3rd example of this invention. 

1 2 .... A substrate, 3 .. Transparent electrode 

4 4' .... 5 An auxiliary electrode, 6 .. Orientation film 

7 .... A spacer, 8 .. Insulating layer 

9, 9', 9" .... Color filter of three colors 
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